Spinal cord heme oxygenase participates in glutamate-induced pain-related behaviors.
Heme oxygenase catalyzes the formation of CO, Fe(2+) and biliverdin from the substrate heme. In these studies, we attempted to define the roles heme oxygenase play in pain-related behaviors induced by intrathecal injection of the spinal neurotransmitter glutamate. The intrathecal injection of glutamate or the more selective agonists N-methyl-D-aspartate (NMDA) and alpha-amino-3-hydroxy-5-methyl-4-isoxazole propionic acid (AMPA) in C57Bl/6 mice lead to caudally directed pain behaviors which were sensitive to the heme oxygenase inhibitors tin protoporphyrin (Sn-protoporphyrin) and chromium mesoporphyrin (Cr-mesoporphyrin). Intrathecal injections of glutamate in heme oxygenase type 2 (HO-2) null-mutant animals resulted in reduced pain-related behaviors when compared with wild type animals. Glutamate, NMDA and AMPA stimulated cGMP accumulation in mouse spinal cord slices, which was blocked by heme oxygenase inhibitors. Glutamate did not stimulate cGMP production in HO-2 null-mutant animals. Our data are consistent with the hypothesis that pain-related behaviors induced by spinal glutamate rely on the activation of HO-2 and subsequent production of cGMP.